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Abstract of JP2001294614 

PROBLEM TO BE SOLVED: To provide a new method for producing a reinforced polybutadiene 
rubber, comprising cis-1,4-polymerization providing the polymer having small gel content by 
polymerizing 1 ,3-butadiene in a nonaromatic hydrocarbon solvent and a syndiotactic-1,2- 
polymerization. SOLUTION: This method for producing the polybutadiene, comprising carrying out the 
cis-1 ,4-polymerization of the 1 ,3-butadiene in the nonaromatic hydrocarbon solvent and further carrying 
out the syndiotactic 1 ,2-polymerization in the polymerization system, is characterized in that a catalyst 
consisting of (a) a cobalt compound, (b) a trialkylaluminum compound, (c) a halogen- containing 
aluminum compound and (d) water, and regulated so that (1 ) the ratio (X/AI) of an X atom in the 
component (c) to an Al atom in the components (b) and (c) may be 0.1-0.9, and (2) the amount of the 
component (d) may be 0.75-1.45 mol based on 1 mol [component (b) +component (c)] is used as the 
catalyst for the cis-1 ,4-polymerization, and a catalytic system containing a sulfur compound is used as 
the catalyst for the syndiotactic-1 ,2- polymerization. 
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mg, ^^Aflfca^h (Co (Oc t) 2) CO h/V 
^^JR (0. 0 5mo l/L) OiJPMl. 0 5m 

[0 044] 7 

[0 0 4 5] *JS$|8 
v^v^-1, 2fifc5>©JBitfc*5V^T, 
h (Co (Oc t) 2) © h/VmV^ (0. 0 5m o 
l/L) (7)SSJp*Srl. 0 5m 1 t LitSkftn$mW5 

[0 0 4 6] 9&M% 

/L s if^*J*-\ 9 2j«#<0»3ifc;j8l^ 7KCD»S 
*36mg, t^f«n^>h (Co (Oc t) O 
(0. 0 5 m o I / L ) GD^sJP Jk$T 1 . 
05ml, «4aSSr 6 0 °C £ Ufc^^fiUJfc^J 5 131 

[0047] JtftW 1 

(1) S/*-l f 4JBR^»»3ft 

1. 5L^-h^>-^©rt(BS:BsHI*U 
*>&j&*Cft:/*i*cy3 7 w t %, ^yfy34wt% 

^^2-^7^2 9w t %ta-&UfclBW7 0 OmL 
SrffiMK iltt* (H2O) S:*S* S 2. Ommo 

l/Lfc*5«fc5fcS&JPL, SfeUl, -«^t«*S:2 5 
mg/L, 1, P^^S^t 1/4:8. 4mmo 

1 /LtiS i 5fc«»U 7 00 rpmf 30&H 
Ki8H^Lfc 0 ^^A-T^^i^n^ R (DEA 
C) (Oi/^P^f-yjg* (AllSlmo l/L) 

2. 2mlSr«JPL, aa-C5»|IIHW*Ufc 0 6 0t;fc 
^JPML N (Co (Oc t) ,) <DY 

A>x~lsft& (0. 0 0 5mol/L) 3. Oml^^JP 

(2) v^i^-l, 2j&ftO$iig 
YV^^T^*-*}!* (TEA) ©^p^ 

t«(lmol/L) 4. 0ml£$sJPL, 313ft 
tftftl, 3-^^xy95mU*34mg > 
f/VRa^Vh (Co (Oct) z) CD h/Pcn^gjK 
(0. 05mol/L) 1. Oml^iJlDU Sfet6 

/V/^^V (1/1) »*5mL*«UlU fi^^rff 
±Lfc c v-^rt»Sr*WELfcft, S^«Sr^ 

Lfc 0 «^*Sr*i^Lfc 0 
[0 0 4 8] 



(7) 



11 





i, tmsmft 


1, 2S£ 




«IS 




X/AI 


7X 


tK/ai 












mM 


(d)/((fa)+(c)) 


ml 


mg 




1 


0.67 


3.6 


1.06 


0 


21 


110 


2 


0.67 


3.8 


1.10 


110 


21 


134 


3 


0.67 


3.6 


1.06 


110 


26 


130 


4 


0.67 


3.6 


1.06 


110 


21 


128 



2001-294614 



12 



1 ,4Jlk ca^Sl 

l! 5 - P vX> To.2mmol> U [Al] =3.4mmol/U 

0.013mmolXU 60°C fi^B#fg| 15# 

1,2M^M*:TEA 3.6mmoU ^<7^H|=]/^Uh 0.035mmok S^Slg 
65°C. S£^FtB 15# 



[00 4 9] * * [j!2] 





tK'J "7— ^te 




H. I. 


rysp/C 


M 




ML 






°/o 




°c 






% 


1 


6.8 


1.45 


197.3 


4.3 


40 


0.005 


2 


7.6 


1.25 


199.6 


5.8 


44 


0.003 


3 


8.6 


1.41 


198.3 


5.2 


45 


0.006 


4 


9.5 


1.23 


198.3 


6.8 


47 


0.003 



[0 0 5 0] 30 [* 3] 



(8) $M 2001-294614 

13 14 





i. 4S**ft 


1, 2Mtrmft 


JJJtM 




X/AI 






CS2 




Co(Oct)2 


-3E. pa /na 








mM 


(d)/((b)+(c)) 


mg/L 


mg 


mmol 


°c 


g/L 


5 


0.67 


3.7 


1.08 


25 


31 


0.035 


65 


147 


6 


0.67 


3.7 


1.08 


25 


40 


0.053 


65 


144 


7 


0.67 


3.7 


1.08 


25 


40 


0.035 


65 


154 


8 


0.67 


3.7 


1.08 


25 


31 


0.053 


65 


154 


9 


0.67 


3.7 


1.08 


30 


36 


0.053 


60 


133 


ttmm 


















1 


1.0 


2.0 


0.65 


25 


34 


0.045 


65 


198 



MlftSft: =B^T— }§;$700ml, Bd/CHx/C4=33/16/51, 1, 
i?xly 10.2mmol/'U [Al] =3.4mmol/U ^-^Ht^/^Uh 0.013mmol/U S^ig 
lg 70°C, m-Sftm 15$* 

1.2a^#:TEA42mmol s jftfsl. G-^^lVMOml 15# 

J£l£($l| 1 ,4«^*# : ^-^V— 5§jS7O0ml s Bd/Bz/C4=37/34/29 s 1 , 
X>.4mmol/U [Al] =3.1 mmol/ U ^^UlS^/^Uh 0.021 mmol/U So-imfS 
75°C, fi£-B#r*1 15# 

1.2m^#:TEA4.0mmok ;8tft1 , 3-^S;x>95ml M^ftll] 15# 
[0 0 5 1] * * [g?4] 



mmm 


^14 


H. 1. 

% 


n sp/ 
C 


°c 


■MfU 
J/g 


ML 


% 


5 


10.3 


1.66 


200.0 


8.1 


50 


0.008 


6 


13.3 


1.49 


201 .0 


10.0 


61 


0.007 


7 


14.3 


1.63 


201 .1 


11.6 


62 


0.008 


8 


14.4 


1.51 


200.7 


11.6 


59 


0.010 


9 


16.6 


1.72 


201.2 


13.7 


72 


0.005 
















1 


11.9 


1.54 


198.6 


8.9 


49 


0.043 



[0 0 5 2] 



[*5] 



(9) #M 2001-294614 

15 16 





H.L(%) 

(=x) 


ML 

u 


ML 


0.0034X 2 
+0.015X+1 


ML/ML 0 

(=Y) 


0.0045X 2 
+0.028X+1 


1 


6.8 


29 


40 


1.26 


1.38 


1.40 


2 


7.6 


32 


44 


1.31 


1.38 


1.47 ! 


3 


8.6 


29 


45 


1.38 


1.55 


1.57 


4 


9.5 


29 


47 


1.45 


1.62 


1.67 


5 


10.3 


30 


50 


1.52 


1.67 


1.77 i 


6 


13.3 


31 


61 


1.80 


1.97 


2.17 


7 


14.3 


"30 


62 


1.91 


2.07 


2.32 


8 


14.4 


29 


59 


1.92 


2.03 


2.34 


9 


16.6 


32 


72 


2.19 


2.25 


2.70 




11.9 


33 


49 


1.66 


1.48 


1.97 



[0 0 5 3] *1, Am&fobi/l/^Pt^yt-l, 2M&m*h 



F^-A(#*) 4J028 AA01A ABOOA AC47A BAOOA 
BA02B BBOOA BB02B BC15B 
BC16B BC17B BC19B CB81C 
EB13 EF02 FA02 GA04 GA11 
GA19 GA22 
4J100 AS04P AS04Q CA01 CA14 

CA16 DA09 DA40 FA09 FA19 
FA39 FA41 



